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and QPLPS, with R 2 = 0.85; p<0.0001. 
The correlation of both the intraobserver (R2=0.99; p<0.0001) and interobserver 
(R2=0.98;p<0.0001) measurements was excellent. 
Conclusions: AD is a valid method of assessing relative pulmonary blood flow and may 














867 Congential Heart Disease Outcomes 
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2:00 p.m. 
867-1 Neo-Aortic Root Dilation and Regurgitation Are 
Progressive Following the Arterial Switch Operation 
Bradley S. Merino. Gil Wernovsky, Dieuwertje L. Kreb, Suzan F. Mantel, Wendy L. van 
der Woerd, Danielle Visser, Edk Meijboom, Doff E. McEIhinney, Rita T. Novello, Meryl S. 
Cohen, Children's Hospital of Philadelphia, Philadelphia, Pennsylvania. 
Background: Long term function and growth of the pulmonary (neD-aortic) valve circula- 
tion following a neonatal arterial switch operation (ASO) is unknown. Purpose: To evalu- 
ate the size of the neD-aortic root and progression of valvar insufficiency (neo-AI) during 
childhood and adolescence. Methods: All pts who underwent/'.SO, were followed at our 
institution for > 4 years, and had at least 2 late echocardiograms (echo) were included. 
Neo-AI was qualitatively assessed; off-line measurements were made of the maximum 
diameter of the neD-aortic root. Results: 82 pts met inclusion critada. Mean age at most 
recent echo was 9.4 ± 3.6 yrs; maximum follow-up was 16.4 yrs. In 60 children < 13 yrs, 
2 had moderate, 48 trivial/mild, and 9 had no neo-AI at most recent f/u. NeD-aortic valve 
replacement was performed in 1 teenager, in the remaining 21 adolescents, neo-AI was 
moderate in 1, trivial/mild in 17; and absent in 3. In sedal studies, neo-AI progressed at 
least 1 grade in 24/82 (29%), while improving in only 2. The dimensions of the neD-aortic 
root (187 measurements/82 pts) are shown in the Figure. The solid lines represent nor- 
mal (± 2SD values) for age. 
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Conclusions: At mid-term follow-up, significant neo-AI is present in 4.9%, and trivial/ 
mild in 80.5% of pts. Progressive (though mild) neo-AI is present in 29% of the group, as 
well as abnormal dilation of the neD-aortic root with increasing duration of follow-up. This 
study raises concerns of adequate long-term function of the neD-aortic valve following 
ASO into adult life. 
2:15 p.m. 
867-2 Pu lmonary  Atreeia With Ventriculer Septal Defect: A 25- 
Year S ingle  Institution Outcome Study 
Kerstiq M, Amark, Robert M. Freedom, Shi-Joon Yoo, Cathy MacDonald, William G. 
Williams, Brian W. McCrindle, Hospital for Sick Children, Toronto, Ontario, Canada. 
Background: The variability of sources of pulmonary blood flow (PBF) in pulmonary 
atresia with VSD (PAVSO) complicates management, and the impact on outcomes is not 
well known. 
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Methods: We reviewed medical records for 206 patients with PAVSD presenting form 
1975 to 2000. Patients with abnormal situs, atrioventricular or ventdculo-arteriai align- 
ments were excluded. Angiograms were reviewed in a blinded manner to characterize 
sources O f PBF of all lung segments.. 
Results: Median age at presentation was 2 days (range, birth to 10 months). Major 
aorto-pulmonary collaterals (MAPCA) were the dominant source of PBF in 84 patients 
(41%). 387 surgeries and 155 interventions were carried out in 180 patients. No surgery 
was performed in 32 patients (16%), 21 of whom have died. Initial procedure was a sys- 
tam/c-pulmonary adedal shunt in 101 patients (49%) and R V outflow (RVOT) reconstruc- 
tion in 23 (9%). Repair was performed in 61% of patients, with 39% of these having 
primary repair. Repair was less likely in the MAPCA group (46%) vs. non-MAPCA group 
(71%; p<0.001). Overall Kaplan-Meier estimates of survival from birth were 89% st 1 
month, 76% at 1 year and 63% at 10 years up to 25 years. Patients who achieved repair 
had significantly better survival (p<0.001), with survival estimates after repair of 91% at 1 
month and 85% at 5 years up to 18 years. Survival was similar in the MAPCA vs. non- 
MAPCA groups, both overall (p=0.82) and after repair (p=0.98), with no significant 
change over the study period. Poorer overall survival from birth was significantly associ- 
ated with younger age at presentation (p=0.03), the presence of chromosomal (p=0.007) 
and non-cardiac anomalies (p=0.05), and lower initial McGoon index (0.025) with fewer 
lung segments supplied by the PAs (p=0.027). For repaired patients, reoperations and 
catheter interventions were often required, with new RVOT surgery performed in 29/112 
(26%) and RVOT- or PA catheter dilations in 49/112 (44%). Kaplan Meier estimates of 
freedom from any procedure after repair were 91% at 1 year, 41% at 5 years and 23% at 
10 years. 
Conclusions: Mortality associated with PAVSD remains high, with associated anomalies 
and adequacy of the native PAs being significant risk factors. 
2:30 p.m. 
867-3 Subjects With Surgically Treated Complex Congenital 
Heart Disease Report Health Related Quality of Life 
Equal to Healthy Peers 
Kathleen A. Mussatto. Stephanie J. Frisbee, Remesh C. Sachdeva, Andrew N. Peleoh, 
S. Bert Litwin, James S. Tweddell, Children's Hospital of Wisconsin, Milwaukee, 
Wisconsin, Medical College of Wisconsin, Milwaukee, Wisconsin. 
BACKGROUND: Few studies have assessed HRQL outcomes in subjects with surgically 
treated complex CHD. METHODS: Phone interviews were conducted with 100 subjects 
and/or their parents at a mean follow-up interval of 4.9+3.4 years after cardiac surgery 
involving homograft valve placement. HRQL was assessed using the Health Utilities 
Index (HUI), an adult HRQL instrument, the SF-36, and the Pediatric Quality of Life 
Inventory (PedsQL) in appropriate age qroups. Socioeconomic status (SES) was calcu- 
lated with the Hollingshead 2-factor index. RESULTS: Mean age of subjects was 
12+7.0yrs, 70% were mate. Nineteen subjects >18 yrs of age, 32 adolescents age 8-18 
yrs, and 81 parents of children age 2-18yrs responded. Diagnoses included: tetralogy of 
Fallot-40%, pulmonary atresia-26%, truncus artefiosus-17%, transposition of the great 
artedes-11%, and aortic valve disease-6%. The group had undergone a total of 245 car- 
diac surgical procedures (1-4 per pt). Child report of HRQL did not differ from healthy 
subjects on any of the PedsQL scales nor did parents' rating of emotional HRQL. Parents 
however did report their child's HRQL to be lower than healthy subjects on overall, phys- 
ical, social and school functioning (p<0.05). Adult subjects reported HRQL equal to or 
better than normative values on the SF-36. Physical, social, and overall HRQL scores 
were lower in children who had undergone more than one cardiac procedure (p<0.05). 
Higher SES demonstrated weak correlation (r<0.30) with better overall and physical 
function on the parent PedsQL. There were no correlations with SES on the child Ped- 
sQL. CONCLUSIONS: CHD subjects in this sample reported HRQL that was equal to 
normative samples of healthy peers. Those requiring multiple surgical procedures 
appear to be at greater risk of HRQL impact. In this sample, parents provided a valid 
proxy-report of child HRQL however they appear to perceive a greater negative impact 
on HRQL than do children. SES did not have a significant impact on HROL reports. 
2:45 p.m. 
867-4 Outcomes and Impact of a Nonconfluent Pulmonary 
Artery  Originating From the Distal End of the Arter ia l  
Duct  in 43 Patients 
Kalvani R. Trivedi. Brian W. McCrindle, Shi-Joon Yoc, Leland N. Benson, Williams G. 
Williams, Robert M. Freedom, The Hospital for Sick Children, University of Toronto 
School of Medicine, Toronto, Ontario, Canada. 
Background: A non-confluent pulmonary artery (PP,) originating from distal end of the 
arterial duct is at risk for progressive diminution or loss upon duct closure with isolation 
from the vascular tree. The morphologic spectrum and the disease burden of distal ductal 
origin of the PA (DDOPA) is not known. 
Methods: Medical records and imaging data for 43 (49% male) consecutive patients pre- 
senting between 1964 and 2001 were reviewed. Angiographic PA dimensions were 
determined at presentation and at last follow-up. 
Results: Median age at presentation was 14 clays (range: birth to 8 years). DDOPA 
occurred as an isolated finding in 16 (37%), in conjunction with tetralogy of Fallot in 10 
(23%), pulmonary atresia-ventricular septal defect in 13 (30%) or heterotaxy syndromes 
in 4 (9%). Right DDOPA occurred in 44%, left in 42% whilst 14% had bilateral DDOPA. 
The aortic arch was right sided in 23%. The duct to the PA involved in DDOPA was 
patent in 24 (58%) at presentation. Pulmonary venous wedge angiography was required 
to demonstrate the isolated PA in 19 patients (44%). Surgical connection to the main PA 
was achieved in 20(46%). Of these, 15 (75%) survived. Surgical revision was required in 
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whom the PA was not connected to main PA. In this latter group, 4 of the 7 deaths 
occurred following an intervention. Kaplan-Meier estimate of survival after presentation 
for the entire group was 81% at 6 months, 75% at 2 years and 69% at 5 years up to 20 
years. No improvement in survival was demonstrable over time. Survival was similar with 
or without surgical connection of PA to main PA, and did not relate to the presence of 
associated cardiac lesions or pulmonary artery dimensions. At latest follow-up, right ven- 
tricular hypertension was present in 75%, congestive heart failure in 13%, ipsilateral lung 
hypoplasia in 73% and scoliosis in 42%. Exemise tolerance was NYHA class I in 19, II in 
4, III and IV in 1 patient each. 
Conclusion: While collaborative interventional and surgical strategies may succeed in 
rehabilitating the non-confluent PA with distal ductal origin, survival remains suboptimal 
and long-term complications are prevalent. 
3:00 p.m. 
867-5 Elevated Pre-Operative Ventricular Diastolic Relaxation 
Indices Correlate With Poor Outcome in Fontan Patients 
Aitizaz U. Syed, William L. Border, Erick C. Michelfelder, Karen Uzark, Peter B. Manning, 
Jeffrey M. Pearl, Children's Hospital Medical Center, Cincinnati, Ohio. 
Background: Earlier staged palliation of single ventricle patients has made many of the 
classic dsk factors obsolete. Diastolic dysfunction significantly impacts post-Fontan phys- 
iology. However, neither standard pre-operative catheterization data, nor the previously 
described Mair's index, adequately predict diastolic dysfunction post- Fontan. We 
hypothesized that pre- operative Tau and negative dP/dt would predict post-Fontan dias- 
tolic dysfunction and correlate with morbidity. Methods: We retrospectively reviewed 18 
pre-Fontan patients in whom digitized ventricular tracings could be obtained in order to 
calculate Tau, and negative and positive dP/dt. Preoperative transpulmonary gradient 
(TPG), pulmonary vascular resistance (PVR), and ventricular end-diastolic pressures 
(EDP) were recorded. Mair's index was also determined. The median age was 45 
months (20 rodS-25 yrs). Diagnoses included 10 tricuspid atresia, 2 pulmonary atresia 
intact septum, 3 hypoplastic left heart syndrome, and 3 other single ventricle anatomy 
patients. Dominant ventricular morphology was LV in 14 and RV in 4. Complicated out- 
come was defined as death, Fontan conversion, pancreatitis, or prolonged effusions. 
Results: There were 3 failed Fontans- 2 deaths and one transplant. Overt pancreatitis 
occurred in 3. Linear regression analysis against length of hospital stay of pre-operative 
EDP, Mair's index, PVR, TPG, and positive dP/dt were statistically insignificant. However 
Tau and negative dP/dt significantly correlated with length of hospital stay (p< .0002 and 
p< .05 respectively), and with poorer outcome. Post-Fontan catheterization in 3 patients 
confirmed diastolic dysfunction, not elevated transpulmonary gradient, as the cause of 
poor outcome. The mean pre-Fontan Tau in 5 patients with significant complications was 
41 (38-45) compared with 25 (18-31) in the un-complicated patients. Conclusions: Pre- 
Fontan PVR and TPG correlated poorly with outcome. In contrast, ventricular diastolic 
relaxation indices like Tau and negative dP/dt had a high degree of correlation with poor 
Fontan outcome. 
3:15 p.m. 
867-6 The Skeletal  Muscle Hemodynamlcs and Endothelial 
Dysfunction in Patients After  Fontan  Procedure 
Kei Inai. Makoto Nakazawa, Shou Takeda, Yoshihire Saita, Tokyo Woman's Medical 
Universi~,, Heart Institute Japan, Tkyo, Japan. 
BACKGROUND: Patients after Fontan procedure has reduced exercise capacity, Skele- 
tal muscle hemodynamics during exercise has been reported in patients with chronic 
heart failure,but not in Fontan patients. The contdbution of endothelial function on exer- 
cise capacity is not known either. We sought to evaluate whether skeletal muscle hemo- 
dynamics during exercise and endothelial function limit the exercise capacity in Fontan 
patients, 
METHOD: We evaluated 50 consecutive patients after Fontan procedure and 15 age 
matched healthy controls. Every subjects underwent a bicycle ergometar exercise test 
with expired gas measurements. During exercise test, near infrared spectroscopy was 
performed onto vastus lateralis muscle to assess local blood flow and oxygenation. 
Endothelium-dependent and independent vasodilation was determined by flow mediated 
and nitroglycerin induced change of the brachial artery diameter and flow velocity using 
transcutaneous ultrasonography. 
RESULTS 1) In Fontan patients(F-pts),peak oxygen uptake(VO2) and ventilatory anaero- 
bic threshold(ml/min/kg) was reduced as compared with controls (20.8+/-5,8vs30.5+/- 
4.2, p<.0001, 17.9+/-4.9vs23.1+/-3.0, p<.OOl,respectively).Central hemodynamics vari- 
ables at rest in cardiac catheterization was not correlated with peak VO 2. 2) At beginning 
of exercise,initial increase of skeletal muscle oxygenation(SdO2) was less in F-pts than 
in controls. (14+/-8%vs19+/-4%,p<,05). Both reduction of SdO 2 at peak exercise and 
increase of SdO 2 at recovery were less in F-pts than in controls. (15+/-9%vs25+/-10%, 
p<.001, 31+/-15%vs40+/-9%, p<.05, respectively). These changes of SdO 2 was corre- 
lated positively with peak VO;~ .3) In F-pts,flow mediated vasodilation was decreased as 
compared with controls (4.5+/-1.5%vs8.4+/-2.0, p<.001), and nitroglycerin induced 
vasodilation was similar in both groups. 
CONCLUSION: In Fontan patients, oxygen delivery to working skeletal muscle is 
impaired and reactive hyperemia to exercise is attenuated. Endothelium-dependent 
vasodilation was also impaired. We propose that these conditions responsible for 
reduced exercise capacity in Fontan patients. 
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1214-97 Fast Acquisition of 3-D Volumes (14-16/Sec) Allows 
Anyplane Navigation for Defining Anatomy on Fetal 
Echocardiography as Well as Multiplaner 3-D Motion 
Displays 
Christine S. Sahn, Keith D. Baldemton, David J. Sahn. Oregon Health & Science 
Universi~ Portland, Oregon. 
Background: We tested a new rapid volume scanning ultrasound system (Volusen 
Model 730), which provides a multiplanar 3D display at up to 16 frames/sac, or a real 
! 
time 3D rendered view of cardiac anatomy (3.5-5MHz). Three orthogonal views, 3D grey- 
scale images or 3D power Doppler anglos may be visualized. The rapid acquisition(<1/10 
second) also "freezes" motion in heart walls and valves, as well as allowing 3D naviga- 
tion of the volume to define cardiac anatomy in "anyplane". Methods: We studied 15 
fetuses (19-37 weeks gestation; 11 were normal, 2 had transposition, 1 had DORV, and 1 
had aortic stenosis) to assess the utility of this method for extracting diagnostic imaging 
views from a single acquisition from the best window on the mother's abdomen. Results: 
In 10/11 studies, when the fetus was lying chest up, a single volume allowed the extrac- 
tion of 4 Ch, LVOT, AO/PA, short axis, atrial septum and ductal arch views of good qual- 
ity. In 8 lying in this position, aortic arch views were also obtained. When the fetus was 
lying sideways (n=2) or spine up (n=2), aortic arch views could always be obtained, in the 
6 fetuses < 24 weeks, all views could be obtained, regardless of fetal position, from one 
window. The diagnostic features of the fetuses with aortic stenosis, DORV and transposi- 
tion were also elucidated from a single volume acquisition. Conclusions: This improved 
method for rapid volume scanning is applicable for delineating normal and abnormal fetal 
cardiac anatomy. 
1214-98 Left Ventricular Myocardial Performance in the Fetus 
With Severe Tricuspid Valve Disease 
Noboru Inamura, Jeffrey Smallhom, Lisa K. Hornberger, The Hospital for Sick Children, 
Toronto, Ontario, Canada, Osaka Medical Center and Research Institute for Maternal 
and Child Health, Osaka, Japan. 
Background: Most forms of structural heart disease are tolerated by the fetal circulation, 
in part because blood flow is redistributad towards the unaffected vectdcle and/or outlet. 
Tricuspid valve disease with severe tricuspid insufficiency (TVD), however, is one condi- 
tion associated with a high rate of cardiovascular compromise and demise before birth. 
We sought to determine whether left ventricular (LV) function is abnormal in TVD and is a 
primary cause of cardiovascular compromise in fetal TVD. Methods: We reviewed the 
fetal echocardiograms and clinical records of 21 fetuses diagnosed with "I'VD. The car- 
did-thoracic ratio (CT ratio), shortening fraction of the left ventricle, and Tel index were 
measured, compared to measurements in 20 normal fetuses, and correlated with clinical 
outcome. Results: CT ratio and Tel index were significantly greater in TVD than normal 
control cases (Tei:0.90+0.34 vs 0.45+0.15, respectively, p<0.0Ot); whereas, left ventricu- 
lar shortening fraction did not differ. Ejection times in TVD were significantly shorter than 
in normal controls (147+/-23ms vs 178+/-22ms,respectively p<0.001) despite similar 
heart rates. There was a positive correlation between Tei index and CT ratio (p=0.01). 
The Tel index was highest in fetuses with TVD and pulmonary valve insufficiency or atre- 
sia compared to those with forward pulmonary artery flow (p=0.03). Of 11 continued 
pregnancies, 3 were stUlbom, 3 developed hydrops fetalis and died as newborns, and 5 
survived beyond the neonatal period. The Tel index was significantly greater in fetuses 
with perinatal demise than in those who survived (0.79+/-0.04 vs 0.65+/-.07, respectively, 
p<0.001). Conclusions: Our results suggest that global left ventricular performance, 
assessed by Tei index and not by shortening fraction, is abnormal in fetal TVD. 
Decreased LV preload, as suggested by reduced election times may in part explain the 
poor LV performance and risk for cardiovascular compromise. A greater Tel index may 
identify fetuses with TVD at highest risk for perinatal demise. 
